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Training Purpose 

2 

• This training is provided as part of the Fermilab Office 
of Project Management Oversight EVMS training 
series.   
– Refresher of basic concepts 

– Refresher training required annually for CAMs and Project 
Office personnel performing EVM   

– Review issues (CARs and CIOs) identified during 
Surveillances/Reviews of the FRA EVMS 

– Attendance of this training will be recorded in Fermilab TRAIN 
database and become part of your training record 
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FRA EVMS Basics Refresher 
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FRA EVMS Refresher Outline 

 

 

 

• EVMS Concepts 

– EVMS based on ANSI 748 and DOE O413.3B 

– Basic components of ANSI standard are: 

Organization 

 Planning, Budgeting, Scheduling 

 Accounting Considerations 

 Analysis and Management Reports 

Revisions and Data Maintenance 
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FRA EVMS Documents 

 

 

 

• Fermilab projects are under FRA EVM System 

– Documentation found at 

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm  

– System Description, 8 implementing procedures, desktop 

instructions 

 

 

 

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm
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EVMS Data Elements 
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Organization 

Work Breakdown Structure 
developed with a product-oriented 
focus 

WBS Dictionary defines the scope 
of each WBS element  
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Organization 

Organizational Breakdown Structure is established to ensure the 

project’s scope of work can be efficiently managed (likely to include 

collaborating institutions 
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Organization 

Responsibility Assignment 

Matrix  establishes the key 

control points (Control 

Accounts) and the managers 

of the entire project scope 
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Planning, Scheduling and Budgeting 

• A key part of baseline planning is establishing the project 
assumptions 

– This should be initially documented early in the project, and 
evolve as time progresses. 

• Schedule development is a iterative process among the 
CAM, Functional Managers, Project Controls and the 
Project Manager  

• Work packages and planning packages 
– Work should be planned into detailed planning packages 

where possible, otherwise, use planning packages to 
establish a budget, but not work details. 

• Risk management is an integral part of the planning 
process and is key driver in establishing cost and schedule 
management reserve and contingency 

– Risk register should total to management reserve budget 

• A consistent approach should be used in developing and 
documenting cost estimates across a project 
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Planning, Scheduling and Budgeting 

• Setting a baseline 
– Establishes point at which formal change control to the cost, schedule, and 

technical baseline must start 

– Earned value reporting must begin 

• Work Authorization  
– Work must be authorized from the Project Manager to the CAMS before it 

begins 

– Work authorization documentation contains 

 Scope 

 Schedule 

 Time-phased budget (Control Account Plan) 

• Work sent to collaborators requires 

– Memorandum of Understanding (MOU) 

documenting expected institutional 

contributions & responsibilities 

– Statement of Work (SOW) for each fiscal year 

detailing costs expected to be covered by 

Fermilab, and executed through purchase 

requisition/order process 



Page 12 EVMS Annual Refresher Training, Jan 2012 

Accounting Considerations 

• Fermilab’s Oracle eBS (electronic Business Suite) used to collect actual 
costs 

• Accruals done in Oracle eBS  
– Automatic for material received at Fermilab, manual for services & materials 

received elsewhere 

• Kronos used for Fermilab labor 
– Labor at other institutions appears as M&S to Fermilab managers, but is 

scheduled as “labor” in the Scheduling Tool (i.e. Primavera P6, Open Plan) 

• Indirects are applied in Oracle eBS 
– Rates set at least annually by CFO, adjusted at fiscal year end to reflect actual 

indirect costs at Fermilab, may be adjusted at interim dates 

– opportunities for pass-through rates 

– cap on indirects for large purchase orders at $500K. 

• Actual hours for uncosted Scientist are collected from collaborators on 
spreadsheets and entered via upload to Cobra monthly 

• Actual costs and hours are extracted from eBS and loaded into Cobra 
monthly (see upcoming graphic on Monthly Status Reporting Cycle) 

– Cobra and eBS totals are reconciled 
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Monthly Analysis and Management Reporting 

BCWS

Updated 

ETC

ACWP

ORACLE ™ 

e-Business Suite - 

Project Costing 

Module
-Actuals – Directs & Indirects

Cost Processor

Deltek Cobra
(BCWP Calculated In Cost 

Processor)

Physical % Complete

CPRs

Review and 

Analyze CPRs

Prepare VAR
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Report w/narrative

Review/Approve 

VAR

Scheduling Tool

Base-Line Data
-Scope

-Budget

-Schedule

Performance 

Data
     -Field Verification

     -Schedule Status

    -ETC Adjusted 

Monthly

Actual Cost
         -Time Sheets

         -Material

ORACLE ™ 

e-Business Suite - 

Procurement Module
Material Received Accruals

CV/SV 

Trigger 
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Yes

Manual 

Accruals
 -Services

 - Travel 

No

Coop 

Agreement 

Manual 

Accruals 

NOvA-specific 

• A reminder of the process 
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Cost Performance Report CPR1 

• Produced monthly for CAMs and project manager 

• Shows current period and cumulative performance 

• Example (partial) from NOvA: 
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Cost Performance Report by Control Account 

• Produced monthly for CAMs and project manager 

• Colors indicate threshold trigger – red requires VAR to be 
written 

• Example (partial) from NOvA for costed resources: 
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Cost Performance Report at  

Customer Reporting Level 

• To be included in monthly report 

• Colors indicate threshold trigger 

• Example from NOvA (WBS L2) for costed resources: 

Cooper 
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Variance Analysis  

Control Account Reporting Thresholds 

• Apply at Control Account level 

• Red trigger requires variance analysis report to be written 

• Default thresholds – more restrictive thresholds can be used with customer 
and senior management approval  
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Variance Analysis  

Customer Reporting Thresholds 

• Apply at project/customer determined level – NOvA is WBS L2 

• Red trigger requires variance analysis report to be written 

• Default thresholds – more restrictive thresholds can be used with customer 

and senior management approval  
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Variance Analysis Reports (VAR) 

• To be written when red threshold is triggered 

• VARs to be reviewed by Project Manager and iterated if 

necessary 

• VARs to be signed by the CAM as the Prepare and Approved by 

the Project Manager in a timely manner (VARs to be approved by end 

of monthly cycle – i.e. VAR on Oct data to be approved by end of Nov) 

• Corrective actions to be reviewed at project meetings (with all 

CAMs to look for impacts across separate Control Accounts) 

• Corrective Action Log to be statused regularly (i.e. monthly) 

 

Cooper 
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Variance Analysis Report Example 

 

 

By Control Account 

 

 

Explanation addresses 
triggered variances  

 

 

 

 

 

Provides corrective action  
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Other Useful EV Chart 

 

 SPI/CPI Trend Chart 
Trending upward or downward – warning! 

Close to 1.0 – good! 
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Monthly Reports 

• Monthly project reports must include earned value information 

• Earned value information to be included: 

– Status of key milestones 

– Progress narrative 

– Baseline change control log actions 

– Project management comments 

– EVMS data 

– Variance explanations (if required) 

• Narratives may be included to provide more information about the 

project 

• Monthly Reports to be issued timely (Oct Report issued by end of Nov) 
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Estimate to Complete/Estimate at Completion 

• Provides a forecast by the project manager and CAMS of cost of 
the project at completion 

 

• EAC = ACWP + ETC 

– ETC is a forecast.  There are multiple ways to forecast using the 
Scheduling Tool (Primavera P6 or Open Plan and Cobra   

 “Statistical”  ETC = PF * (BAC - BCWP) 

 “Manual”  ETC based on re-estimate (if any) of remaining work 
quantities/M&S direct costs  

 Statistical method results can be used as reference for ETC 
analysis.   Manual method, calculated at the work package level, 
based on specifying remaining quantities/costs on each lowest-
level activity. 

• EAC forecast changes may become baseline changes when they 
are no longer estimates 

 

Act. Cost of Work Perf. Est. At Comp. 

Budgeted Cost of Work Remaining 

Est. To Comp. 
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EAC/ETC Process Summary 

• EAC/ETC changes are a forecast, not changes to the baseline.  

• CAMs and the Project Manager to evaluate ETC on a regular basis 
and discuss  

• When substantive changes to the ETC appear on the horizon, CAMs 
submit the necessary ETC changes to the PM for approval and for 
subsequent incorporation into the working/forecast schedule and 
Cobra by Project Controls. ETC changes may also be initiated 
directly by the Project Manager. 

• In addition to changes in resource assignments that affect the ETC, 
use this change process to incorporate and document 
– Major schedule changes outside the usual ones that occur monthly thru 

progress reporting 

– Significant labor rate or indirect rate adjustments 

– Changes to bottoms-up contingency estimate percentages* 
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EAC/ETC Process Summary (continued) 

• Log the ETC changes  

 

 

 

 

• Update BOE documentation 

• On at least an annual basis, the project manager will request that all 
CAMs review their ETC, and submit a detailed, bottoms-up estimate 
for the remaining work to establish the EAC 
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Revisions and Data Maintenance 

(Change Control Process) 

• Changes are only done on work in the future, not to change past 
performance 

• Change Control Thresholds are project specific 

– High level thresholds (DOE’s) are identified in the Project Execution Plan 
(PEP). 

– Lower level thresholds (FRA’s) are identified in the Project Management Plan 
(PMP) 

• NOvA example DOE THRESHOLDS    FRA THRESHOLDS  
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Revisions and Data Maintenance 

(Change Control Process) 

• Changes must be documented and approved 

• Work Authorizations are updated after baseline changes 

• Change logs are used to track and report change history, as well 

as management reserve and available contingency 
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Key to Implementing a EVMS 

Timeliness 
– Progressing/Forecasting  

– Analysis 

– Corrective Action 

– Change Control 

– Reporting 
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29 

 

 

Internal Surveillance/Review  

March 2011 

CARs and CIOs 
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Corrective Action Reports (CARs) 

• EAC – Not Utilized correctly on the project 

• Change Requests to Eliminate Variances, Timing of CR 

Implementation 

• Variance Analysis - Not timely, not consistently used by project 

• Variance Analysis Corrective Action Tracking 

• Uncosted Scientific Labor Charging Inaccurately 

• CAM Refresher Training not Performed 

• Risk Assessment not conducted Regularly 

•  Objective Measurement of EV 
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Continues Improvement Opportunity 

(CIOs) 

• Actual Cost Reconciliation 

• Contingency /MR - Not Consistently Handled by the Project 

• Use and Integrity of Scheduling Data 

• Documentation Inconsistencies 

• EVM Implementation 
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CAR-01 - EAC – Not Utilized correctly on 

the project 

 • The EAC is being analyzed at the Project level. In interviews with the CAMs, the 

CAMs indicated they have no input to the EAC. It was found that when the CAMs 

do their monthly status report, they do not perform an analysis of the project risks 

(see CAR10) nor do the CAMs include proposed change requests in the EAC.  

•  When asked how the ETC was calculated, it was mentioned that the ETC is 

calculated by Project Controls not the CAM based on the percent complete on the 

individual resources at the activities/work package level. CAM Interviews indicated 

that the CAMs provide little input into the ETC/EAC and have limited 

understanding/ownership of their respective EACs. ETC is being used as the 

percent complete against an activity/work package and does not include the work 

that has been performed (ETC = BAC – BCWP). 

•  Interviewed CAMs indicated that they do a bottoms-up EAC prior to major DOE 

reviews which appear to occur annually. 

• Also, as identified in CAR-10, the CAMs review/input into the Project risk registry 

is minimal.  According to the system description, risk analysis should be a part of 

the monthly status report so it can be included in the EAC analysis. 
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CAR-02 - Change Requests to Eliminate 

Variances, Timing of CR Implementation 

Change Request to Eliminate Variances 

• CR276 “Schedule Adjustments for 53MHz RF System Fabrication and 

Testing” changes the baseline schedule according to a replanning effort 

for an ongoing activity.  The fact that these changes were made without 

splitting the activity into past and future work packages jeopardizes the 

integrity of past performance data. 

Timing of CR Implementation 

• CR238 “Schedule Adjustments for Selected Detector Assembly Tasks 

with Baseline Start Dates in Oct 2010” changes the baseline schedule 

from having start dates in Oct 2010 to start dates in Jan 2011.  The CR 

was initiated on 11/16/2010, received “preliminary approval” on 

11/16/2010” but did not receive final approval until 1/7/2011.  According 

to discussions with the Project Scheduler during the interview process, 

changes to the PMB were made in Nov 2010 prior to the final approval of 

the CR.  In discussions with Project personnel this practice is 

implemented in multiple areas within the project. 
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CAR-03 - Variance Analysis - Not timely, 

not consistently used by project 

• Based on an assessment of the project’s document database, 

VARs are not completed in a timely manner during the monthly 

status cycle.  VARs were sampled for WBS 2.0.1.2 and resulted 

in uncovering October, November, and December VARs were not 

prepared, approved, or fully signed until February.  This lag in 

generation versus final approval implies that the information is not 

being review in a timely manner and therefore not possibly being 

used by senior management.  After further interviews with the 

PM, CAMS, and Project Controls it was determined that VARs 

have no formal deadline for completion or approval at the CAM 

and PM level.  A clear project business process/monthly update 

cycle regarding the VAR process and utilization of its information 

for management decision-making is absent from the PEP. 
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CAR-05 - Variance Analysis Corrective 

Action Tracking 

• The CAMs interviewed prepare variance analysis reports based on 

thresholds established for the project.  The variance analysis reports 

identify the cause, impact and corrective action (if required); and the 

variance analysis reports are reviewed and accepted by the project 

manager.  Based on interviews with the CAMs and discussions with the 

project manager/project controls, the project does not currently maintain 

a corrective action log to track closure of the corrective actions 

documented on the variance reports as required by the FRA EVMS 

System Description and implementing procedure.   The corrective 

actions identified in the variance analysis are not formally tracked to 

closure.  The project personnel do not track the closure of corrective 

actions outlined in the project variance analysis. 

• A Corrective Action Log is not created or maintained  and for this reason 

the FRA EVM System Description/Procedure requirement for a 

Corrective Action Log to track corrective actions to closure is non 

compliant.  



Page 36 EVMS Annual Refresher Training, Jan 2012 

CAR-06 - Uncosted Scientific Labor 

Charging Inaccurately 

• CAMs interviewed that are uncosted scientists stated that they 

charge an estimated or an average time per week to the project. 

They do not report time based on the actual hours worked. They 

indicated that they work more hours for the project than they 

charge to the project. 
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CAR-07 - CAM Refresher Training not 

Performed 

• The CAMs would benefit from CAM Refresher Training on an 

annual basis consistent with the requirement in the FRA System 

Description.  The CAMs would then be better prepared to 

generate variance analysis, prepare EACs, understand and better 

understand the project  schedule , assess risks and prepare 

change requests with regular annual EVMS refresher training. 
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CAR-10 - Risk Assessment not 

conducted Regularly 

• Following the interview with project management and CAMs, it appears that the 

project performs limited risk management; however, it is referred to as 

contingency management.  However, the contingency application to activities is 

not contingency it is management reserve per the definitions in the System 

Description.   It was explained that MR (assigned contingency) is assigned at the 

activity level based on the remaining budget of the activity.  As activities are 

completed, assigned contingency is transferred to unassigned contingency.  

However, not much is correlated to the risk event list that qualifies/quantifies 

management reserve. 

• During interviews with project management and CAMs, it was discovered that the 

projects discusses risk events, but the project does not formally conduct regular 

risk analysis.  And, the most current evidence of risk analysis is an outdated risk 

list that was updated August 2010.  It was also discovered that formal risk 

identification, analysis, modification and retirement are done prior to major 

reviews, which is when the last formal update was done.  The risk registry that is 

loaded on the surveillance review webpage contains a lot of relevant information; 

however, it does not quantify those events.   
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CAR-10 - Risk Assessment not 

conducted Regularly (continued) 

• Based on the requirement/expectation detailed in the project’s Risk Management Plan, risk 

identification, retirement and updates are to occur on a regular basis; and the information 

derived from those regularly scheduled meetings be reported to the appropriate stakeholders.  

It was observed that the project does not meet regularly to formally document risk updates; 

again, this is only contingent upon major DOE reviews. 

•  Based on the requirements/expectation detailed in the Laboratory’s EVM-SD, “As the project 

progresses, new information and insights allow the Project Manager to refine the identified 

risks and mitigation strategies or remove the risk from consideration once it is no longer 

applicable.  This is accomplished through regular reviews of project risks by Control Account 

Managers (CAM) as they analyze cost and schedule variances, develop corrective actions, 

and execute the corrective actions to completion.  In addition, risks are considered during the 

development of Estimates to Complete (ETC) by the CAM.”  It is clear that the project 

manager is aware of potential impacts and/or opportunities; however, that awareness is not 

documented anywhere.  There was no evidence provided to the team that a Risk 

Management Board exists for the project, nor is there clear evidence that the Level 2 

managers are fully integrated into the formal process of risk management.  There does not 

seem to be any evidence of fluctuations in remaining contingency. 
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CAR-12 - Objective Measurement of EV 

• Based on the requirements set forth in FRA’s System Description and guidelines from  

NOνA’s Implementation of FRA’s Earned Value Management System, CAMs are required to 

develop activities for their respective control account(s).  While developing those activities, the 

CAMs are required to plan activities with durations that do not exceed two financial periods 

(two months); and if those durations exceeded two periods, an objective method for 

performance is to be used to effectively measure earned value.  Based on interviews with the 

CAMs and the project controls personnel assigned to the project, it was discovered that there 

were activities that exceeded two periods without documented, objective milestones for 

objective performance measurement.  Currently, there are 107 planned or in progress 

activities that have durations that range from 40 to 250 working days that do not have any 

objective performance measure documented.  The total cost of these planned/in progress 

activities is ~$9M, which is 3.8% of the project’s cost (this percent does not include already 

completed activities; the total percent impact could be higher.)  Occurrences of this lack of 

objective measurement were not limited to one control account; there were several instances 

throughout the schedule that were not in compliance with the documentation referenced 

above. 

• Effective, objective measurement was not established for all activities that exceeded a two 

month duration.  This is not in line with FRA’s EVMS System Description, and as a result non 

compliances exist for those activities without objective performance metrics. 
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CIO-05 -  Actual Cost Reconciliation 

RECOMMENDATION: 

• It is recommended that the actual cost file be validated by the 

Finance Group and entered into the EV system by a person in 

Project Controls to ensure the integrity of the Actual Cost data 

reported on a monthly basis. 
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CIO-08 -  Contingency /MR - Not 

Consistently Handled by the Project 

 Summarized:  

• Contingency/MR that was part of the Conventional Construction 

Building contract was held in a activity/Work Package (WP) and 

should have been in a Planning Package (PP) instead.  Then 

moved to a WP when the scope of work was identified via 

Change Request. 



Page 43 EVMS Annual Refresher Training, Jan 2012 

CIO-09 -  Use and Integrity of Scheduling 

Data 

 Recommendation: 

• As a best practice, the CAMs should be required to understand 

their milestones and inter-dependencies of tasks and how they 

impact the project.  The PM should be encouraged/trained in the 

development and use of relevant milestones.  The NOvA project 

schedule should be adjusted to incorporate more meaningful 

internal milestones rather than the external scheduled milestones 

(e.g. DOE CD4) to allow the CAMs to understand the true critical 

path.  Project controls and the CAMs should work together on the 

schedule with the CAMs actually taking ownership of the 

schedule. 
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CIO-11 -  Documentation 

Inconsistencies 

Summarized: 

• The scope definition document in the WBS dictionary is the 

control point for the work-scope content in each element. The 

WBS Dictionary definitions are not consistent between the 

highest level of the WBS and the control account (lowest level of 

the WBS). 

• It is the review team’s understanding that FRA is still contractually 

held to DOE 413.3A which references ANSI Standard 748-A.  

However, various documents (Monthly Status Reporting, EVMS 

Surveillance document) are inconsistent in referencing 748-A. 

Recommend keeping all documents consistent with contractual 

requirements. 
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CIO-13 -  EVM Implementation 

RECOMMENDATION: 

•  In order for the Project Controls staff to implement Earned Value 

management for the benefit of the project, it is recommended that 

the project controls staff report organizationally to an autonomous 

group which would allow for the most effective, value added 

objective assessment of project performance.  This 

recommendation would benefit the project enabling the Project 

Controls staff to provide objective performance measurement, 

reporting and oversight to the project.  Centralizing Project 

Controls affords the project and future projects an opportunity to 

standardize tools, templates, performance assessment and 

reporting across the Laboratory. 


